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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1,18, and 21 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 1-4, 6-8, 10, 13, 14, 17, 18, 21-23, and 25-28 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Watanabe (U.S. Patent No. 7,102,677) in 
view ofConrads etal. (U.S. Patent No. 5,184,018). 

Regarding claim 1, Watanabe discloses: 

An image sensor, comprising: a plurality of row lines (pixel selection 
clock line 15 Fig. 7, 1:41-45); a plurality of column lines crossing the 
plurality of row lines (column line 16 Fig. 7, 1:46-48); a plurality of pixels 
(photodiode 1 Fig. 7, 1:32-35), each pixel formed at a respective crossing 
of one of the plurality of row lines with one of the plurality of column lines, 
each pixel generating a charge based on light incident thereon and 
selectively transferring the charge to the respective column line based on 
a single signal, the single signal being received from the respective row 
line (2:60-64); and a plurality of column driver circuits (driving transistor 31 
and horizontal selection switching transistor 32 Fig. 7, 1:46-55), each 
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column driver circuit associated with one of the column lines and 
configured to generate an output voltage based on the charge on the 
associated column line (1:28-1:59, Fig. 7). 
Watanabe is silent with regards to transferring the charge to the column line 
based on a single signal without receiving additional control signals. Conrads et al. 
discloses this in 5:57-6:35 and Fig. 1 where the row transistor 3 transfers the pixel 
signal to the row lines 8, 9, 10 based on a single signal. As can be seen in 6:28-35 this 
is advantageous in that only one amplifier is needed for each column. For this reason it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have Watanabe include transferring the charge to the column line based on a 
single signal without receiving additional control signals. 

Regarding claim 2, see the rejection of claim 1 and note that Watanabe further 
discloses: 

Each pixel comprises: a photoelectric transformation element 
converting incident light into a charge (Photodiode 1 Fig. 7); and a transfer 
circuit configured to transfer the charge to the respective column line 
based on the signal, the single signal being received from the respective 
row line (Pixel selection transistor 5 Fig. 7 1 :41-45). 
Regarding claim 3, see the rejection of claim 2 and note that Watanabe further 
discloses: 

Photoelectric transformation element includes a photo diode 
(Photodiode 1 Fig. 7). 
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Regarding claim 4, see the rejection of claim 2 and note that Watanabe further 
discloses: 

Transfer circuit is a transistor connected between the photoelectric 
transformation element and the respective column line and having a gate 
connected to the respective row line (Pixel selection transistor 5 Fig. 7 
1:41-45). 

Regarding claim 6, see the rejection of claim 1 and note that Watanabe further 
discloses: 

Each column driver circuit comprises: a driver circuit configured to 
generate a voltage based on the charge on the respective column line 
(driving transistor 31 , Fig. 7, 1:28-1:59); and an active load connected 
between an output of the driver circuit and ground (load transistor 33 Fig. 
7, 1:55-59). 

Regarding claim 7, see the rejection of claim 6 and note that Watanabe further 
discloses: 

Driver circuit includes a drive transistor having a first electrode, 
second electrode and a gate, the first electrode being connected to a 
supply voltage, the second electrode serving as an output of the column 
driver circuit and connected to the active load, and the gate controlling 
operation of the drive transistor based on the charge on the associated 
column line (driving transistor 31 , Fig. 7, 1:28-1:59). 
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Regarding claim 8, see the rejection of claim 7 and note that Watanabe further 
discloses: 

Active load includes a load transistor connected between the drive 
transistor and ground (load transistor 33 Fig. 7, 1 :55-59). 
Regarding claim 10, see the rejection of claim 6 and note that Watanabe further 
discloses: 

Driver circuit generates a reference voltage when a reset circuit 
resets the charge of each pixel associated with the associated column line 
(2:35-50). 

Regarding claim 13, see the rejection of claim 6 and note that Watanabe further 
discloses: 

Column driver circuit further comprises: a start circuit configured to 
selectively output the generated voltage as an output of the column driver 
circuit (horizontal selection switching transistor 32 Fig. 7, 1 :46-55). 
Regarding claim 14, see the rejection of claim 13 and note that Watanabe further 
discloses: 

Driver circuit includes a drive transistor having a first electrode, 
second electrode and a gate, the first electrode being connected to a 
supply voltage, the second electrode connected to the start circuit, and the 
gate controlling operation of the drive transistor based on the charge on 
the associated column line (driving transistor 31 , Fig. 7, 1 :28-1 :59); the 
start circuit includes a start transistor connected between the drive 
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transistor and the active load with output of the start transistor to the active 
load serving as output of the column driver circuit (horizontal selection 
switching transistor 32 Fig. 7, 1:46-55); and the active load includes a load 
transistor connected between the start transistor and ground (load 
transistor 33 Fig. 7, 1 :55-59). 
Regarding claim 17, see the rejection of claim 1 and note that Watanabe further 
discloses: 

One column driver circuit is associated with each of the column 

lines. 

Regarding claim 18, Watanabe discloses: 

An image sensor, comprising: a plurality of row lines (pixel selection 
clock line 15 Fig. 7, 1:41-45); a plurality of column lines crossing the 
plurality of row lines (column line 16 Fig. 7, 1:46-48); a plurality of pixels, 
each pixel formed at a respective crossing of one of the plurality of row 
lines with one of the plurality of column lines, each pixel generating a 
charge based on light incident thereon and selectively transferring the 
charge to the respective column line based on a single signal, the single 
signal being received from the respective row line (photodiode 1 Fig. 7, 
1 :32-35); and a plurality reset circuits, one reset circuit being associated 
with each of the column lines and configured to reset the charge of each 
pixel associated with the associated column line (reset gate transistor 3 
Fig. 7, 1:32-35). 
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Watanabe is silent with regards to transferring the charge to the column line 
based on a single signal without receiving additional control signals. Conrads et al. 
discloses this in 5:57-6:35 and Fig. 1 where the row transistor 3 transfers the pixel 
signal to the row lines 8, 9, 10 based on a single signal. As can be seen in 6:28-35 this 
is advantageous in that only one amplifier is needed for each column. For this reason it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have Watanabe include transferring the charge to the column line based on a 
single signal without receiving additional control signals. 
Regarding claim 21, Watanabe discloses: 

An image sensing method, comprising: selectively applying a 
plurality of voltages to a plurality of column lines of an image sensor based 
on a single signal, the single signal being received from each or a plurality 
of row lines, the plurality of voltages based on charges generated by a 
plurality of pixels of the image sensor (1 :28-1 :59, Fig. 7); and generating, 
for each column line, a data voltage as an output voltage based on the 
applied voltage (using driving transistor 31 and horizontal selection 
switching transistor 32, 1:28-1:59, Fig. 7). 
Watanabe is silent with regards to transferring the charge to the column line 
based on a single signal without receiving additional control signals. Conrads et al. 
discloses this in 5:57-6:35 and Fig. 1 where the row transistor 3 transfers the pixel 
signal to the row lines 8, 9, 10 based on a single signal. As can be seen in 6:28-35 this 
is advantageous in that only one amplifier is needed for each column. For this reason it 
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would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have Watanabe include transferring the charge to the column line based on a 
single signal without receiving additional control signals. 

Regarding claim 22, see the rejection of claim 21 and note that Watanabe further 
discloses: 

Prior to the applying step, comprising: resetting the charge of each 
pixel (2:35-50). 

Regarding claim 23, see the rejection of claim 22 and note that Watanabe further 
discloses: 

Resetting step simultaneously resets the charge of each pixel 
(2:35-50 and Fig. 8). 
Regarding claim 25, see the rejection of claim 22 and note that Watanabe further 
discloses: 

Generating a reference voltage as the output voltage after the 
resetting step (2:35-50). 
Regarding claim 26, see the rejection of claim 25 and note that Watanabe further 
discloses: 

Generating a reference voltage step generates the reference 
voltage until the applying step (2:35-50 and Fig. 8). 
Regarding claim 27, see the rejection of claim 22 and note that Watanabe further 
discloses: 
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Repeating the resetting, applying and generating steps for each 
row of pixels in the image sensor (Fig. 8). 
Regarding claim 28, see the rejection of claim 22 and note that Watanabe further 
discloses: 

Initializing the output voltage (2:35-50). 

3. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watanabe in view of Conrads et al. in further view of Yang et al. (U.S. Patent No. 
6,180,969). 

Regarding claim 5, see the rejection of claim 4 and note that Watanabe is silent 
with regards to using depletion mode NMOS transistors. Yang discloses this in 4:37-40. 
Yang discloses in 4:37-40 that an advantage to this is that the charge transfer efficiency 
is improved and they reduce voltage drop and/or loss of signal charge. For this reason 
it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have Watanabe include using depletion mode NMOS transistors. 

4. Claims 9, 11, 16, 19, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Watanabe in view of Conrads et al. in further view of Prater (U.S. 
Patent No. 5,654,537). 

Regarding claim 9, see the rejection of claim 6 and note that Watanabe is silent 
with regards to a reset circuit resetting the charge of each pixel associated with a 
column line. Prater discloses this in 3:60-4:5. Prater discloses in 3:62-4:5 that an 



Application/Control Number: 10/782,862 Page 10 

Art Unit: 2622 

advantage to using this is that any voltage between V.sub.DD and ground can be 
applied to the column line and reset FET 54. For this reason it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
Watanabe include a reset circuit resetting the charge of each pixel associated with a 
column line. 

Regarding claim 11, see the rejection of claim 9 and note that Prater further 
discloses: 

Reset circuit includes a transistor connected between a supply 
voltage and the associated column line (3:60-4:5). 

Prater discloses in 3:60-4:5 that an advantage to this is that the use of the reset 
transistors allows any voltage between V.sub.DD and ground to be applied to the 
column line and reset FET 54. For this reason it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have Watanabe include a 
reset transistor connected between a supply voltage and the column line. 

Regarding claim 16, see the rejection of claim 1 and note that Watanabe is silent 
with regards to the driver circuit resetting the charge of each pixel associated with the 
column line. Prater discloses this in 3:60-4:5. Prater discloses in 3:62-4:5 that an 
advantage to using this is that any voltage between V.sub.DD and ground can be 
applied to the column line and reset FET 54. For this reason it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
Watanabe include a reset circuit resetting the charge of each pixel associated with a 
column line. 
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Regarding claim 19, see the rejection of claim 18 and note that Watanabe is 
silent with regards to a reset transistor connected between a supply voltage and the 
column line. 

Reset circuit includes a transistor connected between a supply 
voltage and the associated column line (3:60-4:5). 

Prater discloses in 3:60-4:5 that an advantage to this is that the use of the reset 
transistors allows any voltage between V.sub.DD and ground to be applied to the 
column line and reset FET 54. For this reason it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have Watanabe include a 
reset transistor connected between a supply voltage and the column line. 

Regarding claim 24, see the rejection of claim 22 and note that Watanabe is 
silent with regards to applying a supply voltage to each column line to reset the pixel. 
Prater discloses: 

Resetting step includes applying a supply voltage to each column 
line to reset the charge of each pixel (3:60-4:5). 
Prater discloses in 3:62-4:5 that an advantage to using this is that any voltage 
between V.sub.DD and ground can be applied to the column line and reset FET 54. For 
this reason it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have Watanabe include a reset circuit resetting the charge of 
each pixel associated with a column line. 
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5. Claims 12 and 20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Watanabe in view of Conrads et al. in further view of Prater in further view of Yang 
et al.(U.S. Patent No. 6,180,969). 

Regarding claim 12, see the rejection of claim 19 and note that Watanabe and 
Prater are silent with regards to using depletion mode NMOS transistors. Yang 
discloses this in 4:37-40. Yang discloses in 4:37-40 that an advantage to this is that the 
charge transfer efficiency is improved and they reduce voltage drop and/or loss of signal 
charge. For this reason it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have Watanabe include using depletion mode 
NMOS transistors. 

Regarding claim 20, see the rejection of claim 19 and note that Watanabe and 
Prater are silent with regards to using depletion mode NMOS transistors. Yang 
discloses this in 4:37-40. Yang discloses in 4:37-40 that an advantage to this is that the 
charge transfer efficiency is improved and they reduce voltage drop and/or loss of signal 
charge. For this reason it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have Watanabe include using depletion mode 
NMOS transistors. 

Allowable Subject Matter 

6. Claim 15 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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Regarding claim 15, no prior art could be located that teaches or fairly suggests 
the start transistor being an enhancement mode transistor and being larger than the 
drive transistor and load transistor in combination with the rest of the limitations of the 
claim. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NICHOLAS G. GILES whose telephone number is 
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(571)272-2824. The examiner can normally be reached on Monday through Friday from 
7:30am to 4:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Tran can be reached on (571) 272-7564. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Nicholas G Giles/ 
Examiner, Art Unit 2622 

/Sinh N Tran/ 

Supervisory Patent Examiner, Art Unit 2622 



